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Brain abscess is a serious, life-threatening infection
with poor prognosis. The organisms that cause brain
abscess are typically bacterial in origin. Infection
occurs either by hematogenous spread from a reser-
voir outside the central nervous system (CNS) or by
direct invasion from a contiguous site of infection in
the paranasal sinuses, mastoid, or middle ear.
Immunocompromised patients form a population
that is particularly at risk for brain abscess. While
healthy brain tissue is actually quite resistant to bacte-
rial infection due to the existence of the blood–brain
barrier (BBB), once an inoculum has taken hold in the
brain parenchyma, the absence of lymphatics makes
it poorly equipped to fight off the infection.
Patients who have liver cirrhosis are at increased
risk of bacterial infections, such as bacteremia,
meningitis, pneumonia, urinary tract infections, and
spontaneous bacterial peritonitis, due to immuno-
deficiency associated with the severity of cirrhosis
[1,2]. Malnutrition and alcohol abuse are considered
to be contributory factors to immunodeficiency [3].
Although bacterial infections are frequent in
patients with liver cirrhosis, only isolated cases of
brain abscess have been reported in cirrhotic patients.
We will discuss two cases of brain abscess in cirrhotic
patients with special emphasis on the clinical presen-
tation, radiographic findings, organism encountered,
therapeutic strategy, and prognosis.
CASE PRESENTATIONS
Case 1
A 52-year-old man who had hepatitis B virus-related
cirrhosis (Child–Pugh class A) presented with a 
10-day history of speech disorder. He had alert and
aware consciousness and full muscle power in all
four limbs with no other neurologic deficits except 
in speech. He had no history of recent fever or
trauma and no history of hypertension, but he had
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non-insulin dependent diabetes mellitus (NIDDM).
He could understand what people said, but he could
not respond well verbally; such a condition is indica-
tive of Broca’s aphasia. Under the suspicion of cere-
brovascular accident, brain computed tomography
(CT) was performed and disclosed a left temporal
intra-axial low-density lesion with mild enhance-
ment and surrounding finger-like edema. Later, brain
magnetic resonance (MR) imaging showed similar
findings, and MR spectroscopy showed decreased 
N-acetylaspartate (NAA) and creatine (Cr), elevated
choline (Cho), and a prominent lipid peak at the
lesion (Figure 1). According to the radiographic find-
ings, the preoperative diagnosis favored glioblas-
toma or metastatic brain tumor. The laboratory data,
including white blood cell (WBC) count, had no sig-
nificant findings.
Due to the presence of a mass effect found on
radiography and to diagnose the mass, a craniotomy
plus complete removal of the left temporal mass was
performed. Intraoperative findings revealed an intra-
axial tumor and abscess accumulation with capsule
formation. The pathology of the tumor revealed low-
grade astrocytoma (Figure 2), and the culture of the
abscess revealed oxacillin-sensitive Staphylococcus
aureus. Owing to the accidental finding of brain
abscess, postoperative therapy with intravenous
oxacillin and cefepime was started. After a short 
therapeutic course of 3 weeks, the patient’s speech
improved and he was discharged uneventfully.
Case 2
A 65-year-old man who had hypertension and
NIDDM experienced sudden onset right hemiplegia
and dysarthria at night followed by consciousness
change. He was brought to the emergency department
immediately. His Glasgow Coma Scale score was 9
(E2V1M6), and only slight movement was detected in
his right upper and lower limbs. His blood pressure
was 152/89mmHg, and body temperature was 37.5°C.
Under the suspicion of acute stroke, brain CT was per-
formed and revealed a left frontal low-density lesion
with ring enhancement and surrounding edema. Brain
MR imaging showed similar findings, and MR spec-
troscopy showed decreased NAA, Cr and Cho, and a
prominent lipid peak at the lesion (Figure 3). WBC
count was not elevated.
Due to the presence of a mass effect and high 
suspicion of brain abscess, the patient underwent
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Figure 1. (A) Axial contrast-enhanced T1-weighted magnetic
resonance (MR) imaging shows a mildly enhanced lesion and
surrounding finger-like edema in the left temporal lobe. MR 
spectrum in the lesion (B) compared with nearby brain
parenchyma (C): decreased N-acetylaspartate (2.0 ppm) and crea-
tine (3.0 ppm), elevated choline (3.2 ppm), and prominent lipid
peak (1.3 ppm) indicate the probability of glioblastoma or meta-
static brain tumor.
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Figure 2. (A) Pathology in Case 1 (hematoxylin & eosin, 100×): both polymorphonuclear cells (black arrow) and low-grade astrocy-
toma (white arrow) are detected under the microscope and indicate the coexistence of brain abscess and low-grade astrocytoma. (B) and
(C) are magnifications (400×) of the areas surrounding the black and white arrows, respectively.
craniotomy and left frontal mass removal. Brain
abscess with capsule formation was confirmed intra-
operatively. Culture of the abscess revealed Klebsiella
pneumoniae. Antibiotic therapy with intravenous cefe-
pime was started at admission and continued post-
operatively. During admission, liver cirrhosis of
Child–Pugh class C was diagnosed by abdominal
ultrasonography and abnormal results of liver bio-
chemical tests, which were administered due to the
presence of esophageal variceal bleeding as detected
by endoscopy and ascites formation. Unfortunately,
the patient’s hemiplegia and consciousness level did
not improve postoperatively (even though he was
placed in the intensive care unit for the entire admit-
tance period) as a result of multiple complications.
Finally, septic shock and hepatic failure developed
and the patient died 3 weeks postoperatively.
DISCUSSION
Cirrhosis is described as an underlying condition in
many large series of bacterial meningitis and other
types of infection, but brain abscess is reputed to be
rare in cirrhotic patients. There are only a few detailed
case reports in the literature, so little is known about
the characteristics of brain abscess in cirrhosis.
Compared to the background population, mortality
from infections is more than 20 times higher in cir-
rhosis. Cirrhotic patients have acquired immune defi-
ciency because of dyshomeostasis and malnutrition
[2,4]. Most of the host defense systems are compro-
mised, e.g. the acute phase response, and macrophage,
lymphocyte, and complement function [3,4].
Most bacteria gain access to the CNS either directly
or through hematogenous spread. However, even after
diligent clinical search, the source of inoculation to
the CNS will remain unknown in up to one-third of
patients. Immunocompromised patients form a pecu-
liar population at risk for brain abscess and this group
includes transplant patients, advanced cancer patients,
and patients undergoing chemotherapy. DM may also
play an important role in this category, as well as liver
cirrhosis [5]. Additional risk factors for brain abscess
include implantation of a foreign body such as a shunt,
high-grade glioma, and irradiation.
It is well known that patients with hepatic failure
are prone to encephalopathy, which can be precipitated
by infection. In addition, brain abscess increases the
permeability of the BBB and induces alterations in
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cerebral blood flow, resulting in increased intracra-
nial pressure. In this instance, brain abscess can eas-
ily be overlooked in patients with decompensated
cirrhosis who become confused or comatose and are
thought to be in hepatic coma [6]. Our two patients
were not deeply comatose at admission, although
space-occupying lesions causing mass effect in each
patient were already present.
Neither of the two patients had hepatocellular
carcinoma and no predisposing factor such as previous
infection was found. Although intracranial metasta-
sis and meningitis might be taken into the differential
diagnosis, lumbar puncture for cerebrospinal fluid
analysis would have provided little diagnostic assis-
tance in these two cases, and is potentially dangerous
in patients with an intracranial mass lesion and may
cause brain herniation. Brain CT scan with and with-
out contrast is the procedure of choice for diagnosis,
localization, and follow-up of brain abscess. In addi-
tion to its accessibility, CT can be performed rapidly
and has a high sensitivity. Although resolution of soft
tissue and meningeal enhancement is better with MR
imaging than with CT, MR imaging does not add signi-
ficant information for guiding management. However,
in recent years, development of MR spectroscopy has
enabled more accurate diagnosis preoperatively by
its metabolic information about healthy and patho-
logic tissues [7].
In MR spectroscopy, non-neoplastic lesions such as
cerebral infarction and brain abscess are marked by
decreases in NAA, Cr and Cho, while brain tumors
generally have decreased NAA and Cr, and elevated
Cho [8]. In addition, a prominent lipid peak is gener-
ally found in brain abscess, metastatic brain tumor, or
glioblastoma. In our first patient, MR spectroscopy
showed decreased NAA and Cr, elevated Cho, and a
prominent lipid peak at the lesion, which was ini-
tially thought to be compatible with usual findings in
metastatic brain tumor or glioblastoma. But we can
discover that low-grade glioma combined with brain
abscess, as well as this case, will also have the proba-
bility of similar MR spectroscopic findings. So under
this special condition, it is more difficult to diagnose
preoperatively. In the second patient, due to the
prominent lipid peak and decreased NAA, Cr and
Cho at the lesion, the preoperative diagnosis of brain
abscess was almost undoubted.
Brain abscess may be caused by aerobic/anaerobic
and Gram-positive/negative bacteria. The overall
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Figure 3. (A) Axial contrast-enhanced T1-weighted magnetic
resonance (MR) imaging shows a ring-enhanced cystic lesion
with surrounding edema in the left frontal lobe. MR spectrum 
in the lesion (B) compared with nearby brain parenchyma (C):
prominent lipid peak (1.3 ppm) and decreased N-acetylaspartate
(2.0 ppm), creatine (3.0 ppm) and choline (3.2 ppm) indicate the
probability of brain abscess.
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incidence of staphylococcal abscess has diminished
over the last 30 years, while the proportion of abscesses
due to streptococci has remained relatively constant.
This is believed to be related to multiple factors
including more effective treatment of staphylococcal
infection. In one study from 1991 to 2001 in Taiwan
with 33 patients suffering from brain abscess, only
two incidences of K. pneumoniae and none of S. aureus
were found, and the most common pathogen was 
α-hemolytic Streptococcus spp [9]. In our two cases,
the growth of these two uncommon organisms may
have been related to immunodeficiency.
Treatment of brain abscess requires a combination
of antimicrobials, surgical intervention, and eradica-
tion of primary infected foci. Surgical intervention is
the only procedure for definite microbiologic proof and
should be done as early as possible. Antibiotic therapy
would be inadequate if the chosen antibiotics are
given in an insufficient dose, have poor CNS penetra-
tion, or are directed against resistant organisms.
Regarding the clinical features of our cases, both
patients had neurologic deficits at presentation (Broca’s
aphasia in one case and right hemiplegia in the
other). No seizure or high fever was noted. Mortality
in patients with brain abscess could be explained by
several factors. In our second patient, the causes of
death were septic shock and hepatic failure. The pre-
disposing factors of the complication may include
the poor Child–Pugh class of cirrhosis, advanced age,
DM exacerbating the immunocompromised condition,
or delay in surgery and initiation of antimicrobial
therapy in patients without obvious symptoms/signs
before admission.
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